The size-advantage model predicts that a large dominant female should become male in fishes where large males monopolize mating opportunities with multiple females. We investigated the sexuality of the gobiid fish Trimma sp. to determine if a size advantage exists for this goby. Histological examination of the gonads showed that individuals functioned only as one sex at a time, even though the gonads contained both ovarian and testicular tissues. Experiments in aquaria demonstrated that bi-directional sex change occurred in Trimma sp. In natural populations, males were larger than females and the sex ratio was strongly biased towards females. This indicates that Trimma sp. may be polygynous and function primarily as a protogynous hermaphrodite. However, sex-size distributions largely overlapped and contained small males. Furthermore, in many three-female groups, the largest fish remained female and the smaller fish became male. The population density of Trimma sp. was about 12 times that of T. okinawae; high population density is likely to allow the possibility that small males attain some degree of reproductive success, and this reproductive success selects for the small male strategy. This is in agreement with the predictions of the size-advantage model and a new version of the size-advantage hypothesis.
Introduction
Sequential hermaphroditism (sex change) is common in marine fishes (Warner, 1984; Shapiro, 1987; Kuwamura & Nakashima, 1998) . In most species, sex change appears to occur only once in a lifetime for individuals (Charnov, 1982; Policansky, 1982) , either from female to male (protogyny) or vice versa (protandry). The size advantage model (Warner, 1975) has been successful in explaining the adaptive significance of sex change in many animals. If reproductive success increases with size or age more rapidly for one sex than it does for the other, an individual that changes sex in the appropriate direction will have a higher lifetime reproductive success than one that does not change sex. Male reproductive success can be more strongly size-dependent than female reproductive success in polygynous mating systems, because large males monopolize matings with many females to the detriment of smaller males. This favors an individual reproducing as a female when small and then changing sex to male when a large size is attained (i.e., protogynous sex change) (Warner, 1978 (Warner, , 1988 . Female reproductive success can be more strongly size-dependent than male reproductive success in monogamous mating systems, or where mating is random, because large males cannot monopolize mating opportunities (Warner, 1984) . This favours an individual reproducing as a male when small and then changing sex to female when a large size is attained (i.e., protandrous sex change) (Warner, 1978 (Warner, , 1988 . Empirical evidence supporting the predictions of the model has been accumulated from many reef fishes. For example, in many species sex change is socially controlled; on the loss of the dominant male, the largest remaining female changes to male in polygynous groups, while on the loss of the dominant female, the remaining, dominant male changes to female in monogamous groups (Kuwamura & Nakashima, 1998; Munday et al., 2006) .
Since 1990, the ability to change sex more than once in a lifetime (bidirectional sex change) has been reported in species of fishes from the families Pomacanthidae, Cirrhitidae, Labridae, Pseudochromidae and Gobiidae (reviewed by Kuwamura & Nakashima, 1998; Wittenrich & Munday, 2005) . Bi-directional sex change should be favored if the reproductive value between the sexes changes more than once during a lifetime (Nakashima et al., 1995) . In these situations the advantage of sex change for an individual is based on its reproductive value as a male or female relative to the size
